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A b s t r a c t : f o r evaporator dump consequence f o r t h e Tank Farm S a f e t y W l y s i s Report (FSAR).
Evaporator Dump scenario i s developed and d e t a i l s and d e s c r i p t i o n o f t h e a n a l y s i s methods a r e provided. 
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( 2 ) T i t l e C a l c u l a t i o n Notes t o Support A c c i d e n t S c e n a r i o and Consequence D e t e r m i n a t i o n f o r E v a p o r a t o r Dump. Purpose irae of hot evaooratorfluid The evaDorator "dumD" is the sudden uncontrolled disc )m the evaporator to a waste tank 241-AW-102. The dump pressurizes the tank headspace and releases aerosolized waste to the environment. This calculation note develops the accident scenario and calculates the radiological and toxicological consequences of this accident.
Methodology
This note defines the scenario for the evaporator dump accident, quantifies the postulated material at risk for an unmitigated evaporator dump scenario, determines the quantity released to the environment and estimates the radiological and toxicological consequences of the release.
A calculational model was developed to track the pressure, temperature, aerosol concentration and exhaust flow from the headspace of 241-AW-102. The total amount of tank waste released to the environment is the integral of the product of the exhaust flow and aerosol concentration. The methodology and atmospheric constants used to calculate dose consequences are described in WHCSD-WMSAR-067, Section 3.4.1 Methodology.
Assumptions
The composition of the waste in the evaporator dump scenario was assumed to be that of DST liquids, and the toxicological composition of the waste was assumed to be equivalent to DST liquids.
The aerosol release fraction and respirable fraction used were selected from DOE Handbook 3010 (DOE 1994) for the free-fall of an concentrated aqueous solution for fall distances 3 meters or less to a hard surface. For this situation, the median aerosol release faction (ARF) is 1 E-6 with a respirable fraction (RF) of 0.3. Since the evaporator dump is impacting a liquid surface instead of a hard surface, the use of the median ARF and RF was considered acceptable even though the falling distance may be a more than 3 m because the kinetic energy of the falling liquid is dissipated by the viscous forces as the dump liquid flows down through the DST liquid waste instead of going into the generation of aerosol.
No credit is taken for the HEPA filters. Since this is an unmitigated accident that meets guidelines, no mitigated consequences are calculated.
It is assumed that the ventilation system was on but has stopped operating. This assumption gives the greatest temperature differential between the headspace and the evaporator waste and maximizes the heat transfer to the headspace and the headspace pressure increase due to waste temperature. Presently, 241-AW-I02 has only 3 ft of waste with a liquid temperature of 78 F and a vapor space temperature of 5 degrees less. Last winter the temperature in the headspace was as low as 55 F with corresponding waste temperatures of 65 F. While the evaporator was operating the temperatures were higher (see attached figure) . Consequently, the DST waste temperature is assumed to be 65 F with a head space temperature of 55 F.
The maximum allowable temperature for the evaporator vessel is 200 F (WHC 1995). The maximum dump volume is 26000 gallons with a drain time of 11 minutes (WHC 1995). In order to do the calculation, it is assumed that the evaporator dump waste at 200 F mixes with an equal amount of tank waste at 65 F and spreads across the surface of the existing waste with a layer depth of 2 feet. The temperature of this pool is the average temperature of 135 F. The two foot layer and it's temperature are somewhat arbitrary but they should be conservative since the falling evaporator waste will sink into the DST waste, mix and cool t o near the temperature of the DST waste as opposed to forming a hot pool over the surface of the DST waste.
Input Data
Heat transfer coefficient for the waste surface is calculated from simplified equations for air flow over a horizontal plate facing upwards (Holman 1990 ). Rayleigh number calculated for minimum height of 3 meters to check appliciabilty of turbulent convection (Ra > lo9). Ventilation flow from # NF-Chapter 3-08 (attached) gives a flow rate of 100 cfm for 2 inches of water gauge. The ventilation is modeled as two paths. When the ventilation system is operating, filtered air flows in the inlet and exhausts through the outlet ducting at a constant flow rate. It is assumed that when the ventilation system is not operating, flow is out both the inlet and outlet flow paths as a function of the headspace pressure. Thus there are two flow paths from the headspace to vent the pressure increase due to the evaporator dump. A discharge coefficient for both paths can be estimated from the normal operating conditions (Crane 1985) . A temperature of 80 F was chosen for the operating vapor temperature. 
Tank -
The evaporator dump waste mixes with equal amounts of tank waste to from a pool of hot waste that spreads across the surface of the tank waste at a depth of 2 ft. 
tank-diameter
Headspace -
The depth of waste in the tank is the LCO limit of 410" minus the change in depth due to the dump. The volume of the headspace is derived by subtracting the volume of waste from the total tank volume (Hopkins 1995) . 
Calculations
A decrease in the headspace volume and an increase in headspace pressure is produced by the addition of evaporator waste to the tank. The headspace pressure also increases with the temperature rise in the headspace from the energy convected to the headspace from the hot layer of evaporator waste spreading across the surface of the waste. This calculational model uses the values of the various tank conditions, (ie. temperature, pressure, vent flow) to estimate the conditions at the next time step. Basically for each time step, the temperature increase in the headspace is calculated from the heat added to the headspace by convection from the waste surface. The new temperature and headspace volume are used to calculate a new headspace pressure based the ideal gas equation. The vent flow is calculated from this pressure. The vent flow is used to calculate the volume and mass of air vented from the headspace.
The respirable concentration of liquid in the headspace is derived by multiplying the release fractions by the volume of evaporator material dumped up to that step time and dividing by the current headspace volume. The product of the headspace respirable concentration and the vent flow gives the volume of liquid released. The sum over time of the product of the release rate and the time step gives the total quantity released for that time step.
The next time step uses the conditions from the previous time step to continue the process. The release rate times the aerosol concentration is summed for the entire accident to get the total amount of radiological material released in terms of evaporator liquid (liters). 
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Toxicological Consequences
The toxicological consequences sum-of-the-fractions methodology is described in reference WHC (1996a). The maximum 15 minute maximum averaged release rate is 4.6 x lo4 literslsec of liquid released to the environment as a continuous release. For the toxicological consequences, the released waste waste if assumed to be DST Liquid. The calculated onsite and offsite toxicological consequences are:
Sum of the fraction numbers for an "anticipated" continuous release. The SoF are normalized such that if the product of the SoF and the release amount is less than 1, the Risk Guidelines are met. Risk guidelines are therefore met for this event. 
